Effects of water-miscible solvents and polyhydroxy compounds on the structure and enzymatic activity of thermolysin.
The effect of organic solvents (n-propanol, isopropanol, dimethylformamide and dimethylsulfoxide) on the structure, activity and stability of thermolysin was the focus of this investigation. Results show the ability of the solvents to cause mixed inhibition of thermolysin, which was indicated by kinetic and structural studies (near-UV CD spectra and intrinsic fluorescence). Inhibitory effect of the solvents increased with increments in solvents logP. Thermoinactivation of thermolysin was studied at 80 degrees C in 50% of solvents and showed that with the increase in solvent hydrophobicity, thermal stability of the enzyme decreased. For the stabilization of thermolysin at high temperature, additives such as glycerol, sorbitol and trehalose were employed. In the presence of DMF with a relatively low logP, trehalose was shown to be a good stabilizer, whereas glycerol had a marked stabilization effect in the presence of n-propanol and isopropanol with a relatively high logP. Consequently, it was concluded that the stabilizing effect of additives can be correlated with the logP of solvents.